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NGST will follow HST and SIRTF
1IN ~2006

@® TheHubble Space Telescopewill reach its15
year lifetimein 2005, having accomplished most
of thekey scientific programsaddressableby a
2.4m diameter optical telescopein space.

® TheSpacelnfraRed TelescopeFacility will
extend sensitiveobservationsintothedeep
infrared (but with lesssensitivity than HST).

® TheSIRTF Mission lifetimeisconstrained by
thesizeof itscryogenic dewar to~2.5yr..
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NASA NGST Study

@® NASA isstudyingthefeasibility of alarge,
passively cooled telescopeto extend HST -
typesensitivity and resolution intothe
Infrared.

-TheNGST Study iscommissioned by the
OriginsProgramin NASA HQ.

- Goddard SpaceFlight Center andthe
SpaceTelescope Sciencelnstituteare
leadingthemulti-center, industry, and
academic study.
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TheOriginsof Starsand Galaxies

@® HST and mammoth groundbased
telescopescan now imagethebrightest
galaxiesat distances/timeswhich predate
thebirth of our solar system.

@® But toseetheearliest formation of stars
and galaxies, wemust look intheinfrar ed:

- thecosmological “ doppler-shifts’ movethe
wavelengthsfrom 0.5 micronsto> 2 microns.

- above2microns, theglarefrom our
atmosphereand room temper atur eoptics
overwhelm thesefaint images.
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The NGST usesCosmic Cooling

Current planscall for NGST tobelaunched
toL 2: about 1.5 million km oppositethe
Sunfrom Earth.

@ Behind sever al sunshades,thedeployable
opticswill cool to ~30-60K, per mitting
ultrasensitiveobservationsfrom 1to 15-30
microns.

@® Thespeed improvement over telescopes
on Earth isbetween 100-1,000,000 even
neglecting atmospheric absor ption.
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Won't it cost Billions?

@ By using passivecooling, weeliminatetheneed
for large, heavy cryogenics-- except perhaps
for detectors.

@® Thelow disturbance, L2 orbit per mitstheuse
of ultralightweight opticsand inflatableshields.

@® M oder n controlstechnology can measureand
correct thefigureof theopticson aperiodic
basisaswell asdamp out vehiclevibrations.

@® A 6-8m dia. deployable NGST will fit insidea
3.75mdia. Atlasl IASshroud
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NGST
Advancesin M aterialsand Technology

haveenabledtheNGST mission.

@ CVD SIC, Sintered SIC, Be, and multimaterial
structur esoffer several possiblepaths:

- Each hasachieved therequired lightweighting (10-
20kg/m2) compared toHST (>500kg/m?2).

- Each can bepolished totherequired precision.

- Each hasbeen cycledtocryogenictemperatures.

@ Precision optical control hasbeen
demonstrated for largemirror segments
(ALOT)andongroundbased telescopes
(STARFIRE).
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Technology Advancessince HST
(Cont.)

@® Precision, activecontrol of structureshas
been demonstrated inthelab(JPL) and in
space (MIT).

@ L argeinflatable, self rigidizingstructures
naveaheritagein NASA and DoD
Or ograms.

@® Thesenew materialsand technologieswill
beshared by all new NASA missions:
“faster, better, cheaper” +largeoptics.
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TheNext Steps

@® NASA will fund theindependent concept
study of the NGST mission by two
Industry/academia teamsto complement the
NASA-led effort thissummer. By
September, thebest partsof each study will
beintegrated intoasingleconcept.

@ Thestudy resultswill bepresented to NASA

and the National Academy of Sciencesin the
Fall of 1997.
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